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mm*} mmm 

©JSH&iaK-r r (l-N) ojj £:U t&fBm©j£#f&iB*4>#e> 
BKBi-S-JSMS: r rj £: L/> itriHfg 2 <Dj&#i&lB» 1 ©j&frfcJKWUTV** 

m^ras: r (N-i) 2 rj tLfrmoti^ mmm2<z>&<Dmffitf¥& r N 

v*t. je (n-i) ftmvtmm&iENftmvtmm<D#fo£mfoT*¥& r rj 
MJt£4M££i±oo, r^j r-e^-&L«), i&sbie (n-i) nm^mm 

(N-l) 2 r©RtCft|g-r&«ft»«:3&LTfey, MSBIE (N-l) 
^HI^cD^^itSii r (l-N) a] £&U, iafBIE (N-l) ftmttmm 

(Drnmrnmiz^m ^ (n-2) rj (Dmz^m-r^sENnmv^mm^^.'t^ 

Z. £ £ # ft i: -T 5 3 > tf a - # £ ffi V n tz. 0 © # & . 

^T, IE (N+l) #^0?^$:iEN^[^gI^©^£>i:|eI^T*^ r r j 
M±££:l£2ii:oo, rcoj T g ifgii: L #K fffSBlE (N+l) #^0^ 

r (N+l) 2 rj ©RJCftSrrsliMP&WLTasy, ffjfBiE (N+l 

) ftjeftmj&<z>2imftmm& r (n+d o>j tfffsiE (n+d #?§m 
mm-<Dmmmmit^ *n (n + 2) r j ©Rtc^-r^iEN^^a^?:^ 
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tSMSS: r (i-N) o) j £U mzmi(D&tfmmtp'bfre>Mmi-Z>-%. 

m2<D&£zm&mft<D-&2<Ditmz r (n-d 2 j ^u/jn^lt, ttrsa 

f 2©*0ia^ N<H0>Igj6&^U r N (N-2) rj ©RlC^MgU 

ffi fig 5 # - <D m £ £ e> HIES S *i T v % £ E ^ £ T 3 i £ 5: <f# 3£ £ 

tiR-D^m 1 (Bj&tfDjaH&ErtE'rsSS 2 f&S3&2 ©/StffffgBSI 1 © 

■ts^aiis r (i-N) oj Miami ®^i9iB*it>3^e>iKR5*r*-)e 
mz<D*t:zm&mft<DM2<?>}£mz r cn-d 2 j £*)'h<s<vT, mm 

L T Mlfr £ & -5 SI & 07£ £ S 3 £ 5: £ "T * 3 > hT a. - # & Jg V > 

#B?g© r^fr & m J£j& i: L T »j£ U & -SfiEJlt « ttHBI 11^ U§R 

jgl©j&©MH&ia*£^S*g2©j&&a8tt, I&IB&2 ©j6#tirSE» 1 ffl^OlH 

r (i-n) coj tu mmmi<D&f)mm*'bfrbMm-t2>-fe®.M*: r 
&<Dm>mtf*m r N <n-2> rj <Dmzfr&-?z>i£Nftmvtmj&z&:fe-tz>m 

2 ffiHIf ¥ 11-3076189 
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v^, A##®;&tfS!l»#®&«tf, ltffBA^#^^ IE (N-l) ftmftmm 

o)j T-estift, itfSBiE (N-i) nj&ftmm&¥& (n-d 2 r©Ric 

rtStSftJP&tLTfcy, ttfgBlE (N-l) #^H^©^«K#5S«tt r (l 

— n) <bj fcfcs#jcA2j-r«*ffi&^LTfc»K ijfia«i##®tt. urffiiE (n 

-1) *!7f^E7£<Z>jii©^H#¥# TN (N-2) rj ©R <&lEN#Jg 

v*T, A*#S&tJf«ff»^SS:iaW, fulBAiJ^li. IE (N+l) 

o>J Tlfi-ftLft, IffSEiE (N+l) #^«H^tt^g T (N+l) 2 rj <D 
Rlcrt*-r««ft»S:^LTfey, iufBlE (N+l) fc?g*KB7g©2HE#J£|gfcj: r 
(N+l) o>j fc3jfcS<ilK:A*^r««IBS:^LTfey, t&S3iW»#&tt* BtffHiE 

(N+i) n^vm^mMmm^n r N cn + 2) rj ©Rtc^Mg-tsiEN 

[If #359] A*#S2fct3fM»#®S:l8W> t&iBA:fc#&tt, @5£*T*&£ 

si i ©j^&kw, mm i ©j**^ e>msBE«ettiKtiJLo»^ i ©j&cdmh&ehe 
<bj tfria^i ©j^^Mffi^oMH&iiHR-rs^faftS: r u-n) <»j 

it^S: r (N-l) 2 j <fc »J/J>3 <<fc««HcAA-r*«IBS:^LTfey, tJffi 
fifgB* 2 <D&(DWlffit>K N«<Z>:Hj&*:^U r N (N-2) r 
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•* Z> W, ffi £ M -* 2> t£ m&, 3 *i T v \ & r £ £ 4# & n -t 5 n y \fi =l - # £ m v * fe 0 

S tM> U 33fc*4>*> -£i£It£: ttltPg bio 3i^©MH5: HUE* 
5f 1 £35 1 ©j*^e>3f)feffilt^WlKnJL'oK» 1 ©j&OMH&IB 

2 <Z>j&fe«tt, 2 ©j&#|&ffi& 1 ©/SUDMH&IS«'r**&3&&«: 

Toj tU ttfffi«l©j^«««fga*^©JSH%IlII£"r*#i*fl!«: r (1-N) co 
j fcU |jfffi«l©A*«i&SBtt»^e>l»l»"t*-JtBElKS: r rj i: U BufHtf^ 
j££§&gSfl 1 ©j^ilCDffilltJCM-tSUfffi^ 1 <D*h , m2<D&£. *%£&m&<D&2 
<Dibm& r (N-l) 2 j *0/>S<ft*«K:A*i-6aiBS:^UTfc»;, iff 

[0 0 0 1] 
[0 0 0 2] 

3t»*aB0*i»-e*»;, ^©HHctt, aSJft©m*Ktt*l*8mgfcfc<&. bfrU 
E9^Wi®S:* , r«Ji?-y ^^JL&aSH-r-Sifc^ffiJfetitf, aS!f£lcftttttf& 

[0 0 0 3] 
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[0 0 0 4] 
[0 0 0 5] 
[0 0 0 6] 
[0 0 0 7] 

^±E^f, (N-l) 2 r«tnfc»m©HM*«%«©MHS:fl3*fia)*eia«L/ 
, %«Ett, ^i3^e>ffiISIreW)Knfc*»S©^H€:^l»a! (1-N) a>x*m 

N-2) r©PgiC^'tSjEN^|^©fflj»JC:j&«l-rS. 

(B) (N-l) 2 r ©PHCpWlT-SlE (N-l) ftm*. *<Dft 

<Dtpfo*Miz.ftMmcoT*&&-i*i*:-D-D. *&r<Dnm-tzft&m (i-n) <ot? 

&jf££i±£B^ Zltf>IE (N-l) ft7t?(Z>j§ift4BHtt, ¥@N (N-2) rtf>R&C 
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W ggsp n-2 8 1 0 9^ 

(C) (N+l) 2 rODBtC^-TSiE (N+l) ^©R 

<Z)tfr;i>$:ffllC^^o)T*e^$-&oo. MrORM±$:^I (N+l) a>T* 
4*ig£l*5B£, ^tf)lE (N+l) ^^©Mjg^Htt. ¥#N (N + 2) r©P3lC 
^"TSiEN^^ft^lCffl^tlfc^ail^Sc 

[0 0 0 8] 
[0 0 0 9] 

«mio# B (e) saw, »^i©^e>msffi«et+«t*ija"oSt^icD^ 
©MHS:ia«K , rs^2<Dj^ (m) £is:w\ i&gasi2©j& (m) #t&S3Sii©j& ( 
e) (Dmmzmmtzfti&mz *<oi i&3b&i©j& (e) ^tass^o (s 

) 0>ffiffl&EI*g«#aLK«: r (1-N) a>j U ItffaH 1 (DM (E) tfffflH 

*^e>«iiB , r&— jeffiKS: r rj £u tftti&z<D& (m) #f&SBSii©& ( 
e ) frbmvBisT^&mfemm* r (n-d 2 rj fcLfct&^ic s&aa^2 

(M) ©tt»3^^« r N (N-2) rj (Dmzft.&-t2>iENj%mW;mm%:®: 
[0 0 10] 

«©jK-U >^?L#»IIJ3*iS. H£j£^&«i£4>#*im (A) lc£ 

gtsi i <z>^«i«e tcffls u » i ©jfe*^ &m3feaEtt«wiit*ijaoSt» i © 
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[0011] 

MiaiE (n-d (n-d 2 roratcftgrr 

3iSflP£^LTfc»;, itffHiE (N-l) #7tmTO£©4M£#3&gJ± r (1-N) 
coj £&*J. t&ffiiE (N-l) #^M£tf>*ii®«SH&¥# TN (N-2) rj 

© r tc^-t & ien ftrnftmiz z&fe? z> z. t z&m. t vx ^ z> . 

[0 0 12] 

, iEN^«H^«:*)t-r**^ffi**. 13, tfrfBIE (N-l) 

^#«}&I|UH*#ifr'r£SSBklU ¥@ l"N (N-2) rj <D R iZftm-t&lENft 
mtf.<Dffi@£teZ><DX*&Z> 0 
[0013] 

Nftfeftm&z&fe-rzmmv&fejimiz&^x. ie (n+d nm^mm^iE 

T'S^itLfe, gfffHiE (N+l) fcJgttBTgtt^S r (N+l) 2 rj CDRIC 
flgrrsiMP&^UTfey, BifSSiE (N+l) *t7g#ei?g<Z>4fc«£3*&M: r (n 

+ D o>j fc*y. BfjfBiE (N+i) ftj&tKmi&<7)mmmmi*¥m tn (n + 2 

[0 0 14] 

tot, fffSBiE (N+l) #^4KB^©»ift#Wi:£SM-*«H#, r N ( 
N+2) rj ©RJc#g , r*jEN#7g#©ttHi:fc*©'T&*. 
[0 0 15] 
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[0 0 16] 

♦rarajcBw, mmftomm&tfcMmv&it^m (n-d 2 r©H©ra 

l-N) coj fcu fffSB©,6#iirfiaiEN#^ra r 
rj Bffia^©^$$: r (N-l) 2 rj iiftili, frrgBi&l#<Z>i&,&£ 

fcftm(D&<Dmmz& y, Tn (N-2) rj ©RC^-r-5iEN^I^0 

5: "T & r £ # «T IB T? & & o 
[0 0 17] 

KStCffi^U BtffS rjgj^j tfifitfElCffi^ U ifffH rj@j&fr&N#©|R#&R 
[0 0 18] 

*«W©^«JC|RLT, mffBIE (N-l) MWillt, &5£-T3 
^^iEN#|^BI^©^&i:ra^T?^€l r rj ©Rja_tS:4*lK'r5j@J&«:»J£l/ 

(N-l) 2 r <DR©RMi:^C{ig^£^fc0^£M^^5Z:£#^^^ 
|gT♦&£o 

[0019] 
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&mi£^i$mm-t2>&mi*. (b) T-m^t-mmiE (n-d m&kmfetfi 

[0 0 2 0] 
[0 0 2 1] 

it mm^MmmiENn^mm^^^mm'f-^^.m ( 

r) i:tfiSH^(D«$^©Jt^S:, r (N-l) 2 j <fc U *>/Jn£ < "T-S ^ i: fc 

u to, nut c^-u >¥ii(DtpfoMmizm®i-t2>m&im) <om 

C fc«cfr tiT v * £ #m £ & £ r £ & Mffi L 

[0 0 2 2] 
[0 0 2 3] 

i ©j&feKtt. i ©/SL^e>mfeffi«t«»«ttijaoStfi 1 ©j&oMHfcia*^- 

j fcU l&ffi^l^/a^lffSB^iOMH&iaK^SAjSSS: r (i-n) ©j 

mmm 1 ©j^t©aE«iK:»-r*«riH« 1 2 <r>&n *%%&mft<D-§kze>it 

m*. r (N-l) 2 j J:»J/Jn$<LT, tfgB£ 2 NI©]|^§: 
""N (N-2) rj ©mc#«U ffiSS^ £ ©B! C fcfll^ 
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[0 0 24] 

mffift<Dffimm&£fcttm<D&i**& (n-d 2 roR^RM-tic&g 

IffflBej^^S&ffiiEN^^H^tO^OMHSriaiR-rs^ljSSS: r (l-N) co 

ifffa^^trffBiEN^^H^o^^^^pgt-s^ (r) fc«&aai»#©s$ 

£(Z>ifc^5:, r (N-i) 2 j «fc yfc/J\3< LTfc&v^. 
[0 0 2 5] 

[0 0 2 6] 

1 mm 1 ©j&#&ffi£ffi*£tt«ftfio«»l <Z>j&©MH«:llHE'*- 

S#2©j&&»tt, Wmi& 2 <D &tfit1iimm 1 (D&<D [ co 
J £U |Jfffi^lffl^t93B*^©MBB«:ISI«i , rs^l5*KS: r (l-N) coj £ 

r (N-l) 2 j J:*J/Jn£<LT, S!fffif|2<jr)j*©ttWi««, ffii$;fre>f&£ 

*»fl©{Bc & nso (frizz n&^gmmmmo) ^mmcml 

[0 0 2 7] 
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, MmM&i)mmiENftmvimm<n*'b<Dmmzmm?zftmm*: r (i-n> 
oj £u Buia^^BuiajEN^^©^©tp^^e>^ipg-r-5^S: r r j £i, 

, iuiB^&tfft^IEN^ (r) Hmmm^<DM 

ZiKDitm*. r (N-l) 2 j <fc*J=b/h£< bT&Jl:V^ 

T>«i:fc£*ai&EJ£j r^<@or)ggcfe^J ^NlOi^tt, 03 2 

-03 7T^1-^&^Jg^©^£Sl&LT^So fit, r:jggn@<z>|B 
mi # (N+l) 05 4T^ti^It©M$:t*bt^S o 

[0 0 2 8] 

[0 0 2 9] 

^UfgB*^<Z)^8H&ia«'r*#5*S«: r (1-N) g>j fcU tufEffS 1 <Z>j&# 

itpiLTVNsm^sEH& r (N-i) 2 rj n-t^m\zK±ir^mm^mi,x 
is*), tmmm^mit. mmm2<D&<Dmmtf¥m tn cn-2) rJ 

[0 0 3 0] 
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MUAtJ^m*. IE (N-l) #^0^$:iEN^|^BI^©tf^i:l^vi>T*^S 
Trj OHIl^^Sfoo, Tcj T*S^1±L«), lutaiE (N-l) 

(N-l) 2 r<DHtCft^-r<5$&H5£^UT£>;, iufEIE ( 

N-i) n^mm-cD^mnmmit r (i-n) oj fc&*«K:A:2j'rsatB& 
tbtfey, tuiBW#m«, suiBiE (n-i) &j&ftmm<Dm.i&mmtfi¥m r 
n (n-2) rj <DHizftm?ziENftmftmmz&fe-rz>mffizm~?z>mic.m 

^3^S««S:^fil*r«H^©»i)e$l«tt, JtiBfcIJi (B)" ££<%©•*?&&. 
[0 0 3 1 ] 

ffffBA^J#^li. IE (N+l) :8^{K®^£iEN^^M?©cN>£ 

(N + i) nm^mm^m r (n+d 2 rj ©nic^i-s^^^LT 

iuiSiE (N+l) A^Hm©^«5#5*a!ti r (N+l) <a j £&£«lic 
A*-T««IBS:^bTfey, t&IBiW»#«tt. itfgHiE (N+l) #J§M*H7g©SI 

mmmtfi^m «"n (n + 2) rJ ©Rc^t-siEN#^iii^£&£t-£atg 

r©*H&E7£©&5£^gki:, _tiB*ajl (c) ic^ks^oT'fe&o 

[0 0 3 2] 

S3) £S< LfcV^^lCte, AA#aA0f1W»#®S:l2», l8fffiA*#Stt, 

HS:ia4E-r*«l ©jfe«:f8^ StIB 1 ©j&*^ffiJ£BEJR;ettl«ftfioK^ 1 ©j& 
© JS H «: EME"** & £ 2 © & « W\ fff sBfl 2 © * tffuiBffS 1 © j&© M H & EME"*- 
Tcoj f5IB»l©j^*«t&ia^j>©MHS:ErtE-r*#l3«a[€: r ( 
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mfr(D-&t<<D}£m$: r (N-l) 2 j J: >J/Jn£ <^S^lcA*-r-g>^|g$:^L 
(N-2) rj CDRIC^U TO*^^S#-(DKCfcM^^#^$tlTV> 
[0 0 3 3] 

©P3M± «r^<E-r sjej^srsajt u &&&& t>N*<DMftz\ i imi3ftiz*gr3miz. 

, tlfiajBj^^lfrlBiEN«^H^©^©«H&IiI«t-«^5*l6S: r (1-N) 
r (N-l) 2 j ^yfc/Jx^flfcfcLTfc&V^ 

[0 0 3 4] 

1 ©^e>mj£ffi«t3ewiBti^Kmi ©j^©«BBsim«*r« 

?$2<D&zwttt. mmm2<D&tfffimmi(D&<Dmmzmm.-tz>ft&mz r a>j 
iuismi <D&wm&'p'b<DMtm : &mK'r&fti&m* r (i-n) ©j 

* r (n-d 2 j «fc»;/>s<j&*«jcA*-rs«iBs^bTfey, ttfffi0» 
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[0 0 3 5] 

Z.<DM&K&^T%. &?£?Z^%lENiiiMftmm<Dtpjbhim'bT'¥% l"rj 
(3DRM±$r^-rs®^S:^b, Wife &fr N%L<Dm&* Bfl# faJcSOTBK: 
Ktt. »»^©t9Sajajai:S^flI©jatt^S (N-l) 2 r <z>R<DRM_htc& 

, t9aBfij^^S&ffiiEN^^«H^©^t>©MBB&ia«R-r«6^ia«S: r (1-N) 

, f5ffijg^saaBiEN#^H^©tf»^*ve)«Hi-rsffisi (r) ^una^©* 

3£<Z>Jfcsp£. r (N-l) 2 J J:»J t)/ha<*^UT*»^V^ 

T*fffct&£=fat&07£j fctt, rm»ffi<z>BICfc1H«J tfNfiCDS^tt, 03 2 
-03 7T^W^lt©M^t*bTV>5 0 fit, r«»ffl©Wl5fcflg 
^cj # (N+l) 0 5 4t'^tt^lt©^?:t*tt^So 

[0 0 3 6] 

[5§^<Z)M^] 
J^T, 04 1 JKTMLt, 
[0 0 3 7] 

ft-T, N = 4©»-&, -T^*)t>iE^$:^i--5^JCOVNT#^.So 04 1 
> fit, j&E ©JBH&j&m ( r^j izftim) tf4**SLTv*<&«-£&*Il 

[0 0 3 8] 

04ilcfcv>T. j^Sfcj^EfcoiWHI O&E©^^) # r rJ , j&Efcj& 
reaj , j&M<Z>MC# fx M , y M J T'&tUi. J& S £ *M £ <Dm<D&ML 

M a, ^jcky^^n*. 

L M = (x M 2 + y M 2) 

= [{Lcoscot + rcos (—3) cot} + {Lsincot 

+ r s i n (- 3) co t } 2 ] 1/2 



1 4 
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= ( r 2 + L 2 +2rL - cos4wt) 1/2 

• (1) 
[0 0 3 9] 

j&M (x M , y M ) > t^fc^MSM©^ (H) AUMbTiE^© 

t = 2 7T / 6> 

T*^>»;, ^-©^IC^E (x E , y E ) ii3®^-r§ 0 
[0 0 4 0] 

Ttt^/jN^T^bTVN^) T*&U, L=7?r ( r t, j : 
) T*&& 0 fit, ,&E<Z>#j&gte r K£ oj ( Tkj fci^ffc) 

®4 2tC;l5^T. j&M©J&« (x M , y M ) fcfc. 

1/2 

x jyj- = (rcosAco)tH-7?rcoso)t) ... 
(2) 

1/2 

y = (r s i n icwt + !j r s i ncot) x ... 
(3) 

[0 0 4 1 ] 

zz:t% a> t = o ©BSfjciEN^tte&g© 1 

a) t = e t-rtiii. ±fE5£ (2) , 5$; (3) ^^©^ic^^tiSo 

X M =7 Jrcos0 + rcos ( « 0 + 7T ) 

= 7?rcos0 — TCOSK0 ••■(4) 
y M = ^rsin0 + rsin(K0+7r) 

= ?j r s in9 - r s i n /c 0 •••(5) 
[0 0 4 2] 
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J 



11 — 28109 

j£ (2) , (3) SrJg^T. &SlZtt^2>gM<DMm*:3l;ffi.-tn^ ,&S. M 

L = (x 2 + v 2 ) 1/2 

= { (jjrcosfl - rcos/c©) 

+ (77rsine-rsinK0) 2 } 1 / 2 

= {cos 2 /cG + sin 2 + (cos 2 6 + s i n 2 6) 

1/2 

— 2 77 (cos0cos/c0 + sin©sin/c6)} ' 
= r { 1 + r? 2 -2?!COS 6} 1/2 ■ • • 

(6) 

[0 0 4 3] 

AM ± frt>?ke>m&M 2 ^.»-rsiR©tf»vEs»#©3gfl:Jiti i"2 tc/nj 

5„ f Lt, ,^Ett, 04 4lCfeV%T, E x fr£E 2 tC^ifrU ^tl&f'O 
#JCtft»-r*ltf. T27C- (2w/N) j ©|?ftii:^S 0 
[0 0 4 4] 

j&Ml±l$lfflt {CfeVATcfvM^2 7r/N£ttjtt?<Z)T% (2tc/N) = co t 

t = (1 /co) (2 tc/N) • • • (7) 

ilfcS. r*UC*fLT, j^Ett«f|8It JCfc^Ttf^vft^- {2tt- (2tt/N) 

t=- (2tc/kco) (N-l/N) • • • (8) 

(5) 7%£. (6) 5£^e> 

k = 1 -N • • • (9 ) 

[0 0 4 5] 

n ft mv^ © a ^ & as -r s <D m m tc o v ^ t $t w -* & . 

[0 0 4 6] 



1 6 
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(a) f (©) «e <d immmT*&z>o 

(b) f (0) r27r/Nj ©MJ©Bfre&£ 0 

( c ) f (e) lmM&fc*)* m*m£m'bm* s £ft j etiim~f'?% 

(d) f (0) <Dm*Mfr*>?k(Dmj<&$LT~<Di mffl&^x-zm&Ki*. 

f (0) «^©^©^/K^S:tf»>i>lc^®*f$a;$:^-to 

(e) f (0) <D&mi*iEiktz.teO-e&V. 4fjc, f (0) ©S/J>j^Klfe 

[0 0 4 7] 
[0 0 4 8] 

(4) , (5) #e> 

x=d r co s 5 - rcos/c0 
y=0 r s i nfl - rsin/c0 

d 2 x/dy 2 =0 • • • ( 1 

0) 

[0 0 4 9] 

^ (4) , (5) S:gEa^«S!tCLT*l^#BS«&#«&tl«, 

dx= (— 7?rsin0 + «rsin«0) d0 



tfi§E4#¥ 11-3076189 
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dy^j = (urcosO-icrcos itfl) d 9 
lot. 

(dx/dy) = (— 7?rsin0 + /crsin/c0) / ( t? r c o s 0 

— /crcos <c0) •••(11) 

(d 2 x/dy 2 ) = (d/dy) { (- n r s i n 6 + k r s i n k 6 ) 

/ (i;rcos8 - /crcos/c0) } 
= (dfl/dy) (d/d0) {(-7jrsin0 + /crsin/c0) 

/ (ijrcos fi - /crcos/c0) } 
= {l/(r?cose-/ccos/c0)} (d/dfl) { ( — 7? s i n 0 

+ /csin/c0) / (7?cos0 — /ccos/c0) } 

= { (jJCOSfl - /CCOS/C0) (— 7?COS0 + /C COS/C0) 

p 

- (-)) s infl + ic s inic 9) (— 7?sin0 + /c s i n /c 0 ) } 

/ { (?) C O S fl~ KCOS/C0) (?) c o s 8 — KCOS/C0) } 



(12) 

5£(12)IC, 0=O©B£JC d 2 x/dy 2 = 0 £ V> ? ^# & A*l£ £ 

d 2 x/d y 2 | e = 0 

= {(77-/c) (/c 2 -j?) } / { (tj-jc) (t? - k) 2 } 

= (k 2 -7?)/(t ? -ac) 2 =0 (1 

3) 

[0 0 5 0] 

5S(13)^»b7? = K 2 (14 

) 

S (14) fcffi^T L=7jr (^¥) 
L= /c 2 r 

_tfH^ (9) &JgV*T 

L= (N- l) 2 r (15 

) 

(15) ®^#S:«|fc'tt&^K:, ^$4xSiEN^r^<^#3a^ «*> 
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fit, & (1 5) £SV^5£ (4) , & (5) S:#^Ei-i:?^(Z)^tC^^ 0 
x=r {(1-N) 2 coscot-cos (1-N) co t } • • • • (16 
) 

y=r {(1-N) 2 sinwt-sin (1-N) cot} • • • • (17 
) 

[0 0 5 1] 
[0 0 5 2] 

m4 3 Hmm^TLT. 04 SIZ^^X. jSM1^^M2a#| r2?r/ ( 
N- 1 ) j ^^HJ^^-tirSo 

^ Z. T*mm t = 0©|^tC, Ef4 6 {CfcV^Tttj&E. j&M 1 ©feg(C&£ fcfijg 

_hfB^ (15) ^f«:#flR-rtl«, 
E (r, 0) 

Ml ( { (N- 1) 2 - 1} r, 0) 

Zllt\ j^MlClfi! (x 1. y 1) tt, 
x 1 = r {(1-N) 2 coscot-cos (l-N) cot} : (^16 
) 

y 1 = r {(1-N) 2 sinot-sin (1-N) cot} : (z£ 1 7 
) 

[0 0 5 3] 

©ttHi^j^M 1 ©ttW£mfcs©-e&*itf, IE (n-d nm<D±T (Dm&tfiE 
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mn-tntt. ±mmm uk yi) & ^2*/ (n-d j rdvmmist~& 

M 2 Oj&R (x2, y2)#, 55(16), (17) i: H««iffi»T*3BS 
tf>T*&*lfc£, IE (N-l) ^fcrn^i-SdillCJ: »J» iEN#^(D0^$:^ 

[0 0 5 4] 

(x 1. y 1) £ T2 ?r/ (N- 1) J £tfia*KLfcj&M2<Z>JEE« (x 2, y 
2) 4, A(16) , (17) -V&a-ttl&s 
x2 = r { (1-N) 2 cos (cot + { 2 ?r / (N-l) ) ) 

-cos(l-N)cot) (18) 

y2 = r {(1-N) 2 sin (cot + {2 (N - 1 ) } ) 

-sin (1 -N) cot) (19) 

[0 0 5 5] 

S(18), (1 9) JCfc^T, r = l, co=l ft^> 0 

tilt. (2tt/N) £^iaJ&LT%^C^:i£teM;L&V^ 
y £M2£ (2tt/N) ^WiafELfeJffiWM' (x' , y' ) 

Ttc^-rm^f^js; (20) , (2i) £ffi^£ 0 

/ 1st . Zt\ 




• • • -(20) 



/ 2rc . 2t\ 
a:, cos y, sin — 



N N 



. 2rt 2n 
x, sm +y, cos 



N - N J 



(1 - iV) 2 cos J— + 1 - 




(l-N)t 
(l-N)t] 




(l-JVfsinJ — + /- 



ffifE#¥ 11-3076189 



ijf 3* 1 1-2 8 1 0 9P 

[0 0 5 6] 

(20) , (21) ic&vat, tk<Dm*&m.t' zmALxmrntz* 

t' =t- {2tt/N (N-l) } (22) 

x' = (1-N) 2 cos [f + {2tc/N (N-l) } + (2tc/N) 

- {2tc/ (N-l) } ] - cos [ (2 tt/N) - 
(N-l) (t' + {2*r/N (N-l) } ) ] 

= (1-N) 2 cost' -cos (1-N) t' ••••(23 

) 

y' = (1-N) 2 sin [ t ' + {2*/ (N-l)} - (2 tt/N) 
+ (2 tc/N) - {2 tc/ (N-l) } ] - sin [ (2 tt/N) 

- (N - 1 ) t * - { (N - 1 ) /N (N - 1 ) } 2 7r] 

= (1-N) 2 sint'-sin(l-N)t' ••••(24 

) 

[0 0 5 7] 

±bB(2 3)5£, (2 4) Stt, (16)^ (1 7) 5£(C;}3tt£ l"j £ Tj 
lCft;Lfc£tt-e&tK < lef — tf)7£5£-e&£o -T&fr*.. ,&M2£ (2?r/N) 
^®«lTfc. ^M2^;<Dm^$:^■t-^(Z)^^i^ J fbb^V^ 0 fi£oT, MM 
lfcRtffctC, ^M2=foiEN^^<Z)EI^$:^-t-S 0 

fit. ^mi, &M2 £.\,yi>—mm&frt=.%T*iENftm-ft<Dmfc*&fe&& 

[0 0 5 8] 

JK-tJCfeV>T*^ilfe*§*&«Ea'r*l«, JhlBSlS (0 0 0 7) T?|B*3tlfe 
MS (A) , (B) , (C) ##£m£*l£(Z>T*&£o 
[0 0 5 9] 

04 1-04 6te, iEN^r^(DBI^$:^-rs^lCfe^Sf^a;Ma$:^^ 
LTV>6#, BI4 7J^-RCfcV>Tta, IU«*f^®^-l5lC^T*«gfflS:J!AlfT#^ 
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03 2-03 7T*^i-«fc5&07££Sl*bTV^ o 
[0 0 6 0] 

PXAP= 0 (2 5) 

[0 0 6 1 ] 

5£ (4) , (5) iU, (2 6) , (2 7)##^*l5 0 



C) 



(tjt cos 6 - r cos &0\ 
771- sin 0 -rsinfc© ) 



(26) 



I dx\ 



AP 



dd 
dy 



\de) 



(- rjr sinfl + rk sin Jfc0\ 
rjr cos© - rk coskd ) 



(27) 



[0 0 6 2] 

S (2 6), (2 7) iciy. (PXAP) l«^T'^$tl 

So 

1 PXAP I = x (dy/de) -y (dx/d0) 

= r 2 ( r? 2 +/c)-7yr 2 (l + /t) cos (1-k) 9 • • • ( 

2 8) 

[0 0 6 3] 

££T?. k = 1 — N (:£ (9) #JgQ (2 8) ICftAU So. 55 ( 

2 5) icW3tbT*B^£*£lc, ^ (2 8) te-tfn-efcttftlifc&fcv^OT?, 

cos (l-/c) 0 = (tj 2 + «)/{»! (1 + jc) } 
cosN0=(77 2 +1-N)/{t7(2-N)} •••-(29 

) 

[0 0 6 4] 

8T*ifcosN6ffi^77T'H 0 ^ 0 < 2 it 
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, *>> cosN6=±l (Dm&T'&Zo Zl*l£:i£(2 9) iC^A^n 

tf, «fc5£ (30) *^e>ne 0 

- 77 2 ± (2-N) t?-1+N = 0 .... (30 

) 

5£ (3 0) ZM<£. 

t?=± (N-l) 7?=±1 .... (31) 

tj>o T*&3tf>-e, t?=n-i r? = i t^s. 

tj = 1 "C^tltf, EI3 3T*^*£&M£#&)££*l£o 
[0 0 6 5] 

J£lC, 77 = N- l (DW>& (0 2 7T'^ti^07f) iCo^T, 
[0 0 6 6] 

d S= (1/2) PXP • da 

= ( 1 /2) P 2 da (32 

) 

S = /ds 

= / (1/2) P 2 da (3 3 

) 

2 3 ffiHf^ 11-3076189 
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[0 0 6 7] 

04 9 1C;}3^T, ftm<HZ&VZ&P<DmW; (x, y) ICO^T, Btj«EL/fe.^ 
(4) (5) &JSVx*itf, 

tana=y/x 

t a n a = r s i nt - r s i n k t ) 

/ (j| rco st - rcos/ct) (34) 

5£ (3 4) ©MiaSr^-rtHi, 

p 

sec a • d a = d t * {(7?cost — Accos/ct) (?i co s t 

-cos xt) — (7?sint — sin/ct) (— 77 s i n t 

9 

H-Acsin/ct) } / (7?cost — cos/ct) 

= { 7? 2 +/C-7? ( 1 + ac) cos ( 1 — k) t } • dt 
/ (ficost-cos /ct) (35 

) 

[0 0 6 8] 
H4 4 

cosa=x/P 

= r (ijcost-cosict) /P (36) 

^ (3 5) (3 6) *>^, 

p p 

d a = c o s a - {7? + ac — 77 ( 1 + ac ) cos ( 1 — ac ) t} - dt 

2 

/ (7?COSt — COS/ct) 

= r 2 { (7? c o s t - c o s k t ) 2 /P 2 } • [{t? 2 + ac 
— 7} (1 + k) cos ( 1 — K ) t) / (?) cos t - cos/ct) ] 
• d t 

= ( r 2 /P 2 ) { t? 2 +«-)) (l + /c) cos (1-k) } dt 

(37) 

[0 0 6 9] 

^ (37) ^ (3 3) IZftA-ftllZ. 

2 4 ItiWftW- 1 1-3076189 
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S = / (1/2) P 2 • (r 2 /P 2 ) U 2 +/c 

-7? (l + /c) cos (1-k)} dt (3 8) 

^ (38) », 

S= (r 2 /2) • (77 2 + k) 2 7T (3 

9) 

5£(39){C, k = 1 — N , n=N-l $:f^A-rtl^, 

S = ?cr 2 (N-l) (N-2) (4 0 

) 

[0 0 7 0] 

dR=|dP| = |P (t) I • d t 
= {(dx/dt) 2 + (dy/dt) 2 } 1/2 . d t 
= { (— 77sint + /csin/et) + ( 7? c o s t 
-/ccosKt) 2 } 1 /2 -dt 

= t {n 2 +(1-N) 2 -2^ (1-N) cosNt} 1/2 • dt- 
(4 1) 
[0 0 7 1] 

3 3T% S (41) C r? =N- 1 Sf^Ai-tl«> 
dR=2 1/2 •(N-l)r(l + cosNt) 1/Z -dt •••• 
(4 2) 

S (42) CMLT, mil r^cD^j 
cosNt = cos2X (N/2) t = 2cos 2 (N/2) t — 1 
&5pJfflLT£7rf*ltf&5£ (4 3) 

dR=2r (N-l) I cos (N/2) t | ■ d t .... (43) 

^ (43) *m$-*ftl&k#, (4 4) 
R=/2r (N-l) I cos (N/2) t | - dt .... (44) 
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[0 0 7 2] 

f (t ) =| cos (N/2) t | fc<5^9:7tt, H5 0<DmzteZ> o 
^ (38) <Dm#Q>mmZ (0-2 ?r/2N) X 2N£&5 0 t£oT, 5£ (4 
4) « % 

R=2r (N-l) X2N/cos (N/2) t • dt 
(mfrlt 0^e>2?r/2N^ T*©^«^) 
= 8r (N-l) (4 5) 

[0 0 7 3] 

t?=N-1 (H2 7T^-T^^BI^) ^m<DjEJ}J&£<?>ffi 

[0 0 74] 

— 33 a ODIE^^CD®^ S a it Sa = a 2 

(4 0) V7jkZfr2>m]& (77 =N- 1 T?&»J, So, 02 7t^tifj:i 



S a = S 

.-.a 2 =tc r 2 (N-l) (N-2) 

.-. a = r {* (N-l) (N-2) } 1/2 (4 

6) 

[0 0 7 5] 

jE#J£©M:R£R a H-ttllf Ra = 4a 3fc5£#J« »Ji£"0„ 

Ra=4r { tt (N-l) (N-2)} 1/2 (4 

7) 



(4 5)^ (4 7) i!5J:»J, 77=N-1 U j&o® 2 7 T'^*g&07£ 

0>MJ?R£, sEJjj&OffiMR a i:$:Jt^i-<5o * = (R/Ra) ^tltf. 
^ = 8r (N-l)/4r { tt (N-l) (N-2)} 1/2 

= 2 [ (N-l) / U (N-2) } ] 1/2 (4 

8) 

2 6 itiUlft^ 11-3076189 
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[0 0 7 6] 

55 (4 8) iZftLX. N = 4 $rf^A-T4xtf, 

*N = 4 = 2 {(1/*)- (3/2)} 1/2 =1.36 

(4 9) 

^ (49) t]=n-i t-fe»jflo02 i T*7jk-?m&mmt. ^m&sE 

[0 0 7 7] 

?£tC, t/=N-1 (0 2 7T^-T^^EI^) f«©Ril^$: 

[0 0 7 8] 

^#a©pg(D®^S a tt, Sa = ?ra 2 T*& V . 5£ (4 0 ) X'TjkZ tlZ 
MB (t?=N-1 t$)UloE2 7T^-t#^EI^) ©ffiiSi:, _tgESa£ 

S a = S 

/. 7T a 2 =7tr 2 (N-l) (N-2) 

a = r { (N-l) (N-2) } 1/2 (5 

0) 

[0 0 7 9] 

Rtf>MB«££R a «(50)*& 
R a = 2 7r a 

= 27rr{(N-l) (N-2) } 1/2 (5 

1) 

j£ (4 5) r 7 =N-l t*^yio02 7T«^Wj;TOI5 

Rli. R=8r (N-l) j®#tf>JS:S<Z>i£^£ *=R/Ra 

^= {8r (N-l) } / [27cr { (N-l) (N-2) } 1/2 ] 
= (4/tt) { (N-l) / (N-2) } 1/2 (5 

2) 

[0 0 8 0] 
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i3T% f (N) = (4/iz) { (N-l) / (N-2) } 1/2 *l9 
- - T'N^ 3 ©ii^COT', ® 5 1 lCfc^TteN= 3 0>B#lC h IK N 

■tfmta-t&iz&nx (4/tc) ic»rae-r*. 

[0 0 8 1] 

^ (52) iZftLT. N = 4 ^fSA^tUi, 

* N = 4 =(4/*) (3/2) 1/2 =1. 56 

(5 3) 

t.&Z> 0 r<Z>5£ (5 3) IZ J: *J, t?=N-1 Tf*»JloH2 7fSt«ilH^ 

[0 0 8 2] 

[3&«!©£i6©mJR] 

jsit, ai -04 o ^mLx^mommmm^mm-r s Q 

[0 0 8 3] 

Hl-H161i, ±IB^JM (B) lzm<mmBM*BLT^Z> 0 
[0 0 8 4] 

®lcfeVNT> lE^nj&ft<Dmj&T (IE (N-l) ^^©ttfPSr^-r-BH^) 

ft) &eT?^LTV\<&. fit, ®7£ (^t?£) T HI »J JC^«g5*ft© 1 / 

3©JtftT?£|gLTi3»K -€-©ia«^l (&«-*<5fcft) &*T?3*LTV*<&. 

H^TCDfi>&G3^&^P*-p©flE*tLtt, L = 2 • 3 _0 - 5 a T* 

sE^mnt.^mT<om^ (o, o RNESrtt, r= (2 • 3 -0 

• 5 -3) a/3T'fe'J, 3© r #|fijfiR©¥&fcJkoTV>S. 
[0 0 8 5] 
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JMT. 03 fci:tf04 tt-eti^tl0 =4 5° &J:£>*9 0 o <Z)HI?f£B#$:^ U S 
ft&m&Tlt* = 1 5° ;i3J:tf30 o aTtflftKUHKU fOE^.POW@f 
H0>— jZZ&JfMftLTV**. fit, 0506 = 135° T*0]I^|g|St±^L* 
It, 0 6 J3J:r>*0 7tf)e = 1 8 0° £ J: 2 7 0 ° T*fc<DmtfJ&f&Z tlX ^5 

[0 0 8 6] 

3#Jg©BJBT0» ISj^P^ttW&fiSlftjllR^^Lfc*©-^*)*. fit, ]H,& 

So 

[0 0 8 7] 

0 9{C&, jE*J^(Z)H^T4-ejEj£^l^©0^H5^ fit, 010 
&C&iE3£^<Z>07£T 5 T'IE7 , n^I^OD0^H 6 #&£^*2Si6^JK;tfj3%S*lT 

milR^#r«, p^ftT&S'frH&ftl (OG) T'feU, 
r = a {sec (jc/N) -1} /2 

[0 0 8 8] 

01 1—01 6tt, lEHfcTtMK (011) fr*>IEA#?tMK (016) *T©H 
JgH3~H8fei:tf*y4f©tt5iR3~R8 •eft-^ftasUTV^*. 
[0 0 8 9] 
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friz, _tiB*nja (a) \zm<mmMm\z'D\\x. mi 7-02 l^mm^xm 
rats. 

TfctK ^1 0>,&#*f#N, f 2©^*W J -ET*^£;ftTV>£ 0 
[0 0 9 0] 

IE#7£l 0 lMS:^WJC^i-m®0T*feSigi TIZ&^T. ^ 

l<8j&N©«fc» (4ME«l») TL^MtSRO^i^?: r rJ Z^tllX. 
1 <D&N<D%Dffl&\jt mi 7t^ttt) <DJ£M (x, y) \% (r, 0) 
, -flaflS^S^^ (2) , (3) (DSUlC^So 

x = rcosfi)t .... (2) 

y=r s inoot .... (3) 

(2) , (3) IC£V%T, n^coltmi ©,£N#|g*tL&V^:r#(DM 

, Hi O^Nt^^M J fcfcX«Li: 
[0 0 9 1 ] 

Ell 7 iCfc^T, ^10>j&N(B&««lHM;j:, 1 # a ©lEHfcJgtflE^ 

[0 0 9 2] 

H18-H2 1B:, »^J*v^»^2©j*J-E<0Hia!K:j:yiE^ (IE4# 

w/2 (rad) £W4MEL;MKffi OS^tt* ^1©j^N^ ^StiS^iE 
N#^H^©tf»^Kl^LTS«rtf*lRlJC3c/2 (rad) £ttML£^ffiO 

JiizSLfcitU. »2©j^J-E3^|&gB»l©j^N©^H*ErtE , t-*^3*fl!«: r 
co j fci-titf, «l©j&N#iE;£Jgl 0©tfi^O©MH«:ia<E'r«^li*fl!« r ( 
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1-N) co} fit, lE^miOOm^. N = 4-e$>S«)T% f$2<D& 

Hl©j^.N©ia«i8fl[ (-3 a> = (1-N) co : N = 4) <Z> 1 / 3 (D 
#5iScoT'lHl^-r<5^i:lC^So Hot, ^1 0*N^2©*>J -E H&ffiX 

E(Z)ia^lCJ:SlHl$K^f^) $:^bTtNS 0 

$ 1 0,^Ni^ 2 <D,& J - E <D* tl?tUDmmiZ & *) , 2 
J&^lfcU -?-©#ifr«SH (s£m±*iig^B) lc«fcU, El 8Jc33^T/vy^> 

[0 0 9 3] 
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